Abstract. Malaysia is one of the major producer countries for fishery production due to its location in the equatorial environment. Grouper fish is one of the potential markets in contributing to the income of the country due to its desirable taste, high demand and high price. However, the demand of grouper fish is still insufficient from the wild catch. Therefore, there is a need to farm grouper fish to cater to the market demand. In order to farm grouper fish, there is a need to have prior knowledge of the proper nutrients needed because there is no exact data available. Therefore, in this study, primary data and secondary data are collected even though there is a limitation of related papers and 30 samples are investigated by using standard deviation selection in Evolutionary algorithm. Thus, this study would unlock frontiers for an extensive research in respect of grouper fish feed formulation. Results shown that the fitness of standard deviation selection in evolutionary algorithm is applicable. The feasible and low fitness, quick solution can be obtained. These fitness can be further predicted to minimize cost in farming grouper fish.
INTRODUCTION
Global marine waters as in fishery production was 82.6 million tonnes in year 2011 and 97.7 million tonnes in year 2012 as recorded in [1] . It is obvious that 18 major countries caught at least one million tonnes per year, which consists of at least 76 percent of the global marine catches. Malaysia is one of the major producer countries, which is ranked at number 15 [1] and 12.5% of the global fish contribution is grouper fish [2] . This carnivorous grouper fish is selected in this study because of its current trend of demand in restaurants [2] [3] , its high price compared to other species of fish ( [4] [5] [6] [2] [3] ) and desirable taste ( [5] [7] [2]).
Currently, farming grouper fish is gaining importance in the market due to its high demand. Moreover, the amount of farmed grouper fish is more than the wild catch grouper. This ensures its supply has remained uninterrupted. However, there is a need to have an overview on the nutrients requirement but it is difficult to search the relevant data since there are no exact data available ([8] [3] ).
In this study, data come from two sources: Data sources (1) are from 30 manufacturers' grouper fish feed meal. Data sources (2) are from the journal papers, researchers and view from experts. These are summarized and discussed as in the study of [3] . An overview on the priority of nutrients in feeding the grouper fish is adopted as in the study of [3] to further study in formulating fish feed by using evolutionary algorithm (EAs). EAs are algorithms that perform optimization or learning tasks with the ability to evolve ( [9] [10] [11] [12] [13] ).
Subsequently, this paper presents EAs approach with the application in a fish feed formulation. In applying the proposed approach, the grouper fish feed formulation is taken as a case study. Hence, the model for the fish feed formulation and the EAs approach are described in the next section, followed by data analysis and discussion. Concluding remarks are drawn in the last section.
Development of the Proposed Evolutionary Algorithm
The models for the fish feed formulation and the EAs approach are described in this section. The function of EAs is to find the optimization or near-optimization solution where heuristics lead to unsatisfactory results. A basic evolutionary algorithm is adopted from [11] . The original evolutionary algorithm is adapted into this sophistically evolutionary algorithm model as in Figure 1 . 
FIGURE 1. Proposed Standard Deviation Selection in Evolutionary Algorithm

Generation of initial solutions:
In this first step, the population size needs to be determined but not necessary be kept constant. They can be variable numbers. Most of the early experimental studies involved only a small population size. Experimental studies recommend the values of genetic parameters as population size 20-30 which is as recommended by [14] . [15] mentioned that a population size of between 30 and 100 is usually recommended. Thus, initial solution in this proposed evolutionary algorithm is random. The initialization of the population would have 30 samples of individuals' chromosomes.
Standard deviation selection: In this step, common selections are roulette wheel selection, tournament selection and ranking selection. Since our grouper ingredients are represented by real valued alleles in the chromosome of the EA, an alternative new selection as standard deviation operator similar to tournament selection is deemed necessary for exploration to improve the performance of the whole EA process.
The tournament selection procedure is whereby k individuals are picked randomly with replacement and compare it with the fitness values of these k individuals. The best one wins the tournament and is selected into the mating pool. Thus, our new standard deviation selection procedure is whereby 2 individuals are picked randomly with their standard deviation and compare it with the fitness values of these 2 individuals. The pair of these 2 individuals with big dispersed one wins the tournament and is selected into the mating pool.
One-point crossover: In this step, one-point crossover is to select the crossover point within a random chromosome and interchange the two parent chromosomes to yield two new offspring. One-point crossover adopted by [13] is as shown in Figure 2 .
FIGURE 2. One-point Crossover
Boundary mutation: In this step, Power mutation is the improvement of uniform mutation designed based on a random concept and is making use of the lower and upper bounds of constraints. Boundary mutation is adopted as depicted in Figure 3 . 
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Data Analysis and Discussion
In this present study, SPSS is used to perform the fitness of 30 samples. In this study, quantitative descriptive statistics include the coefficient of data which comes from variance (CV), mean, standard deviation, range of sample, maximum and minimum sample. These are depicted as in Table 1 . All the 30 samples are based on the fitness values which are less than 1.0. In other words, the smaller the value of the CV of fitness, the residuals to the predicted value are. It is an indication of a good variable. Therefore, it can be concluded that these are good suggestive nutrients. However, the lowest fitness which is fulfils the priority of nutrients in feeding the grouper fish is adopted as in the study of [3] which is 78.3912 and the chromosome as illustrated in Figure 5 . The cost of this solution is RM638.59 as shown in Table 2 . 
Conclusion
The proposed standard deviation selection in evolutionary algorithm provides an applicable, feasible and low fitness, quick solution in terms of computational time and cost as compared to the manually trial and error method. These fitness can further predict the cost in farming grouper fish. As a conclusion, this model is an exploration into 
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the alternative and improved methodology in the problem of fish feed formulation. This will unlock frontiers for extensive researchers for further development in respect of grouper fish feed formulation.
